Deletion and insertion in vivo somatic mutations in the hypoxanthine phosphoribosyltransferase (hprt) gene of human T-lymphocytes.
Deletion and insertion mutations have been found to be a major component of the in vivo somatic mutation spectrum in the hypoxanthine phosphoribosyltransferase (hprt) gene of T-lymphocytes. In a population of 172 healthy people (average age, 34; mutant frequency, 10.3 x 10(-6)), deletion/insertion mutations constituted 41% (89) of the 217 independent mutations, the remainder being base substitutions. Mutations were identified by multiplex PCR assay of genomic DNA for exon regions, by sequencing cDNA, or sequencing genomic DNA. The deletion and insertion mutations were divided among +/- 1 to 2 basepair (bp) frameshifts (14%, 30), small deletions and insertions of 3-200 bps (13%, 28), large deletions of one or more exons (12%, 27), and complex events (2%, 4). Frameshift mutations were dominated by -1 bp deletions (21 of 30). Exon 3 contained five frameshift mutations in the run of 6 Gs, the only site in the coding region with multiple frameshift mutations, possibly caused by strand dislocation during replication. Both endpoints were sequenced for 23 of the 28 small deletions/insertions including two tandem duplication events in exon 6. More small deletions (8/28), possibly mediated by trinucleotide repeats, occurred in exon 2 than in the other exons. Large deletions included total gene deletions (6), exon 2 + 3 deletions (4), and loss of multiple (9) and single exons (8) in genomic DNA. The diverse mutation spectrum indicates that multiple mechanisms operated at many different sequences and provides a resource for examination of deletion mutation.